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Abstract— Knowledge sharing considered an important role in an organization, especially in an organization that focused on research 
activity such as research organization. Research Organization is an organization that focused on providing scientific information in 
various forms of collection. The collection often used as a reference for many researchers. The collection saved in the organization 
library service section and displayed by the types and classified to ease the finding process. In the shelving process, some employees 
take a different way to do the process besides the shelving procedure and gain new knowledge through experience from it in the form 
of knowledge. The problem occurred when the turnover of the employee is high because of the job role rotation. It is needed a way to 
preserve the experience from the previous employee of the shelving process, so when rotation occurred, the learning time of new 
employees can be reduced. E-learning is one of the solutions that can help the learning process. ADDIE is used as the model for the 
content of e-learning. The purpose of this research is to design the e-learning content for the shelving process by converting previous 
tacit knowledge using the SECI method. The output of this paper is the best practice for shelving activity that is used as the content of 
e-Learning. This research contribution can give a reference on how to convert tacit knowledge into e-learning. Future research can be 
done to develop the present application by evaluating the weakness and enhancing the feature for improvement. 
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I. INTRODUCTION 
In the era of Industry 4.0, the transformation not only 
affects the production process but also in the learning 
process. The need for innovative and flexible learning, 
which is accessible, is considered as important [1]. 
Knowledge is an important asset for the company; the form 
of knowledge can be seen as a document, idea, experience, 
etc. People as an asset are considered important factors to 
gain a competitive advantage [2]. Knowledge lies within the 
people because it often hard to articulate. The variation of 
knowledge that lies within people can have a different result 
because there is a difference between the experience of each 
people.  
Knowledge needs to be documented formally so other 
people can absorb knowledge. According to Agisni et al. [3], 
knowledge can be divided into two types, which is tacit and 
explicit knowledge. Explicit knowledge is defined as the 
knowledge that is easy to articulate and in the form of formal 
and systematic language. Tacit knowledge is defined as the 
knowledge within the people that forge through experience 
in the form of the mental model. 
Knowledge sharing considered an important role in an 
organization, especially in an organization that is focused on 
research activities such as research organization. Research 
Organization is an organization that focused on providing 
scientific information in various forms of collection. The 
collection often used as a reference for many researchers. R 
is one of the state-owned research organizations that 
provides all-access to scientific information for research 
purposes. The access is divided into two categories, which 
are limited and unlimited. The library is provided by the 
organization to help the researcher gain access to 
information.  
The library service unit runs the library. The unit is 
responsible for giving library access. According to 
Piriyadharshini and Dorairajan [4], the challenge of today's 
library is the ability to anticipate and respond to changes and 
handling the advancement of technological changing. One 
activity that is the activity of the unit is shelving. The 
collection saved in the organization library service section 
and displayed by the types and classified to ease the finding 
process is called shelving [5]. The shelving process in R 
organization is divided into three periods, which are daily, 
monthly, and yearly.  
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The primary purpose of the shelving process is to arrange 
all library collections based on collection type and rack 
number. Shelving can affect satisfaction because it takes 
time to find and search for documents. The problem 
occurred because the shelving process is not good. By 
interviewing the stakeholder, it is known that the problem 
happened because of the high turnover in the organization. 
The organization has the policy to rotate the employee once 
a year; this causes the employee to learn a new position 
within the organization, the downfall from this policy is that 
it usually takes time for the employee to settle with the new 
position. 
It is needed a way to preserve the experience from the 
previous employee of the shelving process, so when rotation 
occurred, the learning time of new employees can be 
reduced.  E-learning is a process to deliver instruction and 
content into a digital device to help people learn the content 
[6]. Usually, e-learning consists of example, practice, and 
feedback to promote the learning process. E-learning is one 
of the solutions that can help the learning process because it 
can help the engagement of people in learning, and as the 
acceleration of expertise through different scenarios. The 
organization often using e-learning to save learning time, 
because, in an organization, time is essential. Since the tacit 
knowledge is hard to formalize, it is needed to direct sharing 
working experiences [7]. By using e-learning, it helps a new 
employee to accelerate their learning process before 
continuing with the direct experience. Self-regulated 
learning can improve the technical competencies of the 
individual [8]. Therefore e-learning is considered as 
important. E-learning can help the organization to provide 
interaction anytime and anywhere to contribute to the 
learning process [9]. 
In company R, the staff that is tasked for the shelving 
process is just only one; with the high turnover in the 
organization, the tacit knowledge that lies within the 
shelving staff needed to be converted into a more formal 
way. SECI Method (Socialization, Externalization, 
Combination, and Internalization) that is developed by 
Nonaka and Takeuchi [10] can be the solution to gain 
knowledge from the staff. The SECI method converts the 
tacit knowledge into new tacit knowledge by combining it 
with another new knowledge [3]. 
The purpose of this research is to design the content of the 
shelving process by using the SECI Method. SECI is used as 
a tool to gain knowledge, and after the knowledge is gain, 
the e-learning content is design using ADDIE. A lot of 
research uses ADDIE as a development method for e-
learning. Previous research from Utama et al. [11] focused 
on designing e-learning for preventive maintenance in 
manufacture. Research by Komninou [12] focused on the 
development of the content of e-learning using ADDIE for 
social network learning. Patel et al. [13] focused on the 
development of e-learning for the health treatment program. 
II. MATERIAL AND METHOD 
This research purpose is to design the content of the 
shelving process by extracting the knowledge and 
experience from the staff based on knowledge conversion 
using the SECI method. The respondent from this research is 
the current staff for the shelving process and the manager. 
The result of this research is the best practices of the 
shelving process that is used as a material in designing e-
Learning content and the design of e-Learning content. The 
e-learning content is developed using the ADDIE method. 
According to Mayfield [14], ADDIE is a framework useful 
for examining, creating, and implementing development and 
learning programs. Garbani-Nerini, Nadzeya, and Lorenzo 
[15] stated that  ADDIE is a five-phase model to create 
educational, instructive, and training tools and materials. 
Figure 1 shows the ADDIE method. 
In the analysis phase, specific goals target is set; this 
phase must answer what skills, knowledge, and abilities that 
the learner must gain when using e-learning. This phase 
contains clear guideline guidelines on what is needed and 
possible for the content. When some learning goals cannot 
be met, new resources must be secured, or learning goals 
must be altered. 
Analysis
Design
Development
Implementation
 
 
Fig. 1 ADDIE Model 
 
After the requirement is gained, the next step is to design 
the content of e-learning. The design phase is used to 
determine whether learning objectives meet the learning 
goals. In the design phase, the SECI method is used to 
extract the knowledge from the expert by converting the tacit 
knowledge from the expert into an explicit one by 
combining it with the new knowledge. SECI model 
describes four phases of converting knowledge which is 
socialization, externalization, combination, and 
internalization. Figure 2 shows the SECI Model. 
 
Fig. 2 SECI Model 
 
According to Nonaka and Takeuchi [5], Socialization is 
defined as the sharing process and creation of tacit 
knowledge by observation; usually, the interview is 
conducted to gain tacit knowledge. Externalization is defined 
as a transformation of tacit knowledge into explicit 
knowledge through dialogue and reflection, often, the output 
of this stage is a documented knowledge such as recording, 
procedure, etc. The combination is defined as the conversion 
process of explicit knowledge into new explicit knowledge 
through synthesizing. Internalization is defined as a learning 
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process and knowledge acquisition by organization members 
towards explicit knowledge that spread across the 
organization through self-experience. 
In the development phase, the creation of the content is 
conduct. The content involves the overall learning 
framework, such as the infrastructure, exercises, lectures, 
simulations, and other training material. After the content is 
developed, the next step is to implement the content through 
e-learning. The implementation phase is conducted by 
testing the content to the user, which is the staff that is 
responsible for the shelving process. Blackbox testing is 
used in the testing to gain better insight into the content. 
After the implementation phase, the next step is evaluation. 
In this final phase, all aspects such as learning goal 
achievement, training efficiency, technical problems that 
hinder learning, and any new learning opportunities are 
assessed. 
III. RESULT AND DISCUSSION 
A. Analysis 
In the analysis phase, it is needed to identify the needs of 
the e-Learning. The first step is to identify the existing 
business process in the organization. From the interview 
with the chief of library service, the shelving activity is done 
daily through the experience of the staff and without work 
procedure, this is because the learning process in the 
organization is done individually by each employee, in the 
recent year there is only one necessary guidance about 
shelving, but the book excludes the technique in the shelving 
process.  
The identification of needs of the e-learning content is 
made by interviewing the staff who oversee shelving. In the 
interview process, two big questions are asked, which is the 
existing learning process and the desired one. Table I shows 
the interview result.  
TABLE I 
INTERVIEW RESULT 
No. Interview Result Requirement 
1 There is no standardization in 
the shelving process 
It is needed standardization 
in shelving activity. 
2 Every person in the unit use their 
method for the shelving process 
3 Current guidance only covers the 
essential aspect like a job 
description but excludes the 
technique for shelving.  
It is needed new learning 
media 
 
From Table I, it is known that the existing condition in the 
organization is based on experience, and there is a different 
approach for the shelving activity conducted by each staff. 
Table II shows the identification result of user needs for the 
e-learning content. The identification process is done as 
guidance and a basic step in designing the content to meet 
the desired objective from the requirements. 
The identification of the user needs to be gained the 
expected result from the user, that is the staff of the shelving 
process. From the result, it is known that e-learning must 
accommodate assessment for the user to know the level of 
knowledge of each user that accessed the e-learning. The 
language and choice of words in the content must be 
considered. 
TABLE II 
REQUIREMENT RESULT 
No. Interview Result Requirement 
1 e-learning must not 
contain full text only 
e-learning contain text and picture 
2 e-learning is full of 
content material 
e-learning has desired material 
3 The text is easy to read e-learning display is clear and easy to 
read 
4 Word is easy to 
understand 
e-learning word is easy to understand 
5 There is exercise e-learning can assess the user 
knowledge level 
 
The combination of picture and text is desired because 
from the interview; it is known that id the media is only 
contained text, the user tends to abandoned the e-learning. 
Figure 3 shows the learning scheme process. 
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Fig. 3 Learning Scheme 
 
From figure 3, It is known that the learning scheme 
consists of admin, user and the head of the library service. 
The learning scheme for the user only for taking courses and 
quiz. Head of Library Service is given the task to create a 
quiz and course. Admin is given the task to manage the e-
Learning system. The requirement for the e-learning 
application needs a learning management system such as 
Moodle for the application, the basic hardware requirement 
for application is Hard Disk minimum of 100GB, processor 
minimum of 2.4 GHz and minimum RAM of 1GB. For 
software requirements, it is needed a web browser that 
supports HTML5 and Flash. Moodle is a web-based 
application, with the designated requirement, e-learning can 
be accessed through a web browser. 
B. Design 
The design phase is the next step for the development of 
the content of e-learning. In this phase material and concept 
for e-learning are created. The design process is done 
through the knowledge conversion process using SECI. In 
the socialization phase, data gathering is conducted and the 
conversion process of tacit knowledge from the interviewee. 
Figure 4 shows the socialization phase scheme. 
 
Experience from the 
staff of shelving activity 
in the library service
Knowledge about 
shelving activity in the 
library service
Knowledge Transfer
Socialization
 
 
Fig. 4 Socialization Phase Scheme 
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The library service unit in the organization has 17 staff; in 
this research, only two staff choose as a respondent. The 
reason for the decision is that the head of the library service 
recommends the two staff because they are experienced 
enough and have a long history in shelving activity. The tacit 
knowledge from the two respondents may have the same 
level, but the experience in the shelving activity may differ. 
The data collection process is done through observation in 
the shelving activity. Observation is conducted by exploring 
the activity and asked the respondent how to do the activity. 
In the socialization phase, exploration is conducted with the 
other data that support the knowledge conversion process. 
The purpose of the action is to identify the tacit and explicit 
knowledge within the shelving activity. Table III shows the 
example of the socialization phase output. 
TABLE III 
SOCIALIZATION PHASE OUTPUT RESULT 
Activity Detail 
Activity 
Input Output Key 
Performer 
Identification 
of tacit and 
explicit 
knowledge 
Direct 
observation 
to gain the 
desired 
knowledge 
e-learning 
contain text 
and picture 
Observation 
protocol 
The staff of 
shelving 
activity 
 
The externalization phase is started with the design of the 
business process of shelving activity. Figure 5 shows the 
externalization phase scheme. 
 
Knowledge about 
shelving activity in the 
library service
The document of 
shelving activity in flow 
diagram
Knowledge Transfer
ExternalizationTacit Knowledge Explicit Knowledge
 
 
Fig. 5 Externalization Phase Scheme 
 
The designated business process source is from the result 
of the tacit knowledge gathered in the previous phase. The 
business process is designed in the flow diagram. After the 
documentation process is done, the next step is to summarize 
the availability of tacit and explicit knowledge in every 
activity. In the combination phase, the previous result from 
the externalization phase is combined to gain the best 
practice of the shelving activity. Brainstorming is used to 
gather data. Figure 6 shows the combination process scheme. 
 
The document of 
shelving activity in flow 
diagram
Best Practice of Shelving 
Process
Knowledge Transfer
CombinationExplicit Knowledge Explicit Knowledge
 
 
Fig. 6 Combination Phase Scheme 
To determine the best practice for shelving activity, two 
important factors need to be considered. The first one is the 
time to acquire the collection, and the second one is the 
effectivity of shelving activity. Table IV shows an example 
of the combination phase. The best practice is selected based 
on the consensus of the two staff through focus group 
discussion if the two staff feels that one of the business 
processes is better than the others than that business process 
is selected. When the staff is no consensus about the best 
practice, the business process will be combined form their 
perspective. 
TABLE IV 
COMBINATION PHASE EXAMPLE 
No. Staff A Staff B Best Practice 
1 Check library 
condition 
Check library 
condition 
Check library 
condition 
2 Collect the 
collection 
Collect the collection Collect the 
collection 
3 Bring the 
collection to the 
main desk 
Read the classification 
number 
Bring the 
collection to the 
main desk 
The internalization phase objective is to share the 
combined knowledge with other staff. In the internalization 
phase, the result from the combination phase then transferred 
into e-learning. The e-learning development process is 
adjusted with the knowledge gained from the conversion 
process. Figure 7 shows the internalization process. Based 
on the result of the previous phase, the best practice of 
shelving units in the organization is created. The best 
practice is one of the new explicit knowledge that will be 
transferred into tacit knowledge for others.  
Best Practice of Shelving 
Process
Knowledge of the best 
practiceof shelving 
activity  in every 
employee
Knowledge Transfer
InternalizationExplicit Knowledge Tacit Knowledge
 
 
Fig. 7 Internalization Phase Scheme 
C. Development 
The development process is the step in ADDIE for 
developing the content of e-learning. The input of this step is 
the result of the combination phase in SECI, which is the 
best practice of shelving activity. The best practice 
document is formed into content for e-learning. The e-
learning is design to give easy access to knowledge transfer 
of employees in the library service unit. To design the 
content of e-learning it is needed a storyboard. The 
storyboard can give a big picture of the content. The e-
learning that is designed consists of three main modules 
which are the shelving process module, quiz module, and 
archiving module. 
In the shelving process module, two main topics are 
delivered which are the best practice and the animation 
tutorial. The tutorial consists of an explanation of the 
detailed steps about how to do the shelving process. The 
content is delivered using adobe flash. Figure 8 shows the 
tutorial content. 
The animation tutorial explains what must be done in the 
shelving process with tacit and explicit knowledge in each 
step. The content of this section is consists of the picture for 
each step in the shelving process and gives visualization to 
make it easier for the learning process and knowledge 
transfer.  
 
1075
  
Fig. 8 e-Learning Content Example (1) 
 
The animation tutorial explains what must be done in the 
shelving process with tacit and explicit knowledge in each 
step. The content of this section is consists of the picture for 
each step in the shelving process and gives visualization to 
make it easier for the learning process and knowledge 
transfer.  
 
 
Fig. 9 e-Learning Content Example (2) 
 
Figure 9 shows an example of e-learning content for 
collection preparation. To give a better understanding of the 
user, e-learning is embedded in the quiz module. The quiz 
module consists of two types, which are multiple-choice and 
true or false. The module is designed to give a better 
understanding of the knowledge of the user. The quiz 
module provides a question that is focused on the shelving 
process. In True and False, the user must choose whether the 
statement is true or false. The question is set to be 
randomized, so the user is not trying to remember the 
sequence of the answer. The archive module is designed as 
file storage that can be easily accessed to help the user for 
learning the process. 
 
 
 
Fig. 10 Shelving process step in the e-learning 
D. Implementation 
The implementation phase focused on testing the content; 
the created e-learning is tested to the user. The test is done 
by giving the simulation of the e-learning operation to the 
staff. The implementation plan will provide a big picture of 
what needs to be done by the organization before 
implementing the e-learning and its content. Figure 11 
shows the implementation of the roadmap. From the figure 
to create the best environment of e-Learning success, the 
first step is to provide the organization with sufficient 
infrastructure. After the infrastructure is set, the next step is 
to train the employee about the e-learning application so the 
employee will be ready to implement the e-learning for their 
daily activity. 
 
 
Fig. 11 Implementation Roadmap 
 
Table V shows the implementation time projection of e-
learning. The infrastructure preparation will take five days 
because to make the e-learning online; it only needs a PC 
and an internet connection. The longer time of infrastructure 
preparation is in the installation and configuration.  The 
training of the e-learning will only take three days full; the 
training will consist of the necessary use for e-learning and 
customization. The implementation will take place when 
there is a new staff for the shelving process when there is a 
rotation. Further development of e-learning will take 
approximately 9 months to develop.  
TABLE I 
IMPLEMENTATION TIME 
Infrastructure 
Preparation 
5 days 
   
Training 
 3 days   
Implementation 
  When there 
is a new 
staff / 
rotation 
 
Further 
Development 
   9 months 
 
According to Almaiah and Al Mulhem [16], the success 
factors of e-learning implementation are awareness. The 
awareness of the staff and the stakeholder is a critical factor 
because it can help the process for e-learning. To raise 
awareness of e-learning, the role of stakeholders will play a 
big part. The instruction from the middle and top 
management in the form of instruction can be considered as 
the best way to give an understanding of the importance of 
e-learning. Explanation about the awareness in the meeting 
session can improve the awareness of the staff and the 
stakeholder. According to Uppal, Ali, and Gulliver [17], the 
content and the website to access e-learning must be taken 
into consideration because it is the first step to determine 
whether e-learning is good enough for the employee. The 
content is the main focus in e-learning development, whether 
it is meet the stakeholder objective or not.  
Infrastructure Readiness e-Learning Training Implementation
Further 
Development
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The acceptance of the e-learning designed in this study 
needs to be further investigated. User acceptance is an 
important part of knowing whether the designed e-learning is 
accepted or rejected [18]. It is important to know the user 
satisfaction to know the value of the e-learning [19][20] 
IV. CONCLUSION 
The purpose of this research is to develop the e-learning 
content for the best practice of shelving activity for the 
research organization by using the SECI Method. SECI is 
used as a tool to gain knowledge, and after the knowledge is 
gain, the e-learning content is design using ADDIE. 
Knowledge in the form of best practice is obtained as 
content in e-learning.  
The SECI method converts the staff knowledge of tacit 
knowledge into explicit knowledge so that others can use the 
knowledge. The knowledge that is gathered from the SECI 
method is converted into best practice for e-learning content. 
The best practice document contains the flow diagram for 
doing the shelving activity. The respondent from this 
research is two staff that is experienced in shelving activity. 
The result of this research is the best practices of shelving 
activity that is used as a material in designing e-Learning 
content. 
When implementing e-learning it is needed to measure the 
achievement of the employee of using e-learning to make 
sure the e-learning is used for the learning process. 
According to Mehta, Morris, Swinnerton, and Homer [21], 
the low achievement of e-learning can result in the low 
adoption of e-learning. Therefore it is needed to measure the 
achievement of each employee. 
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